Radiographic Density of Selected Materials at Different Thicknesses by Vu-Nguyen, Thien Quang & Mills, Bernice
Radiographic	  Density	  of	  Selected	  
Materials	  at	  Diﬀerent	  Thicknesses	  
STAR	  Fellow:	  Thien	  Vu-­‐Nguyen,	  Templeton	  High	  School	  
This	  presenta9on	  was	  not,	  in	  any	  way,	  sponsored	  by	  Templeton	  High	  School	  
	  
Mentor:	  Bernice	  Mills,	  Sandia	  NaAonal	  Labs,	  Livermore	  
STAR	  Closing	  Conference,	  NASA	  AMES	  
August	  15,	  2015	  
Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the 
U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SAND 2015-6851 C	  
Four	  major	  secAons	  will	  be	  discussed.	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The	  material	  density	  aﬀects	  the	  amount	  
of	  x-­‐rays	  passing	  through	  to	  the	  ﬁlm.	  
Medical	  
Materials	  with	  
higher	  Z,	  atomic	  
mass,	  is	  lighter	  
The	  appropriate	  x-­‐ray	  condiAons	  need	  to	  be	  
set	  in	  order	  to	  clearly	  analyze	  the	  material.	  
Materials	  Science	  
A	  0.62	  inch	  stainless	  
steel	  block	  with	  a	  plate	  
that	  is	  2%	  of	  the	  
thickness	  of	  the	  block	  on	  
top.	  
Diameter	  is	  2%	  of	  the	  
penetrometer	  thickness	  
Diameter	  is	  4%	  of	  
penetrometer	  thickness	  
The	  x-­‐ray	  condiAons	  for	  the	  experiments	  
focus	  on	  three	  diﬀerent	  energy	  levels.	  
Voltages:	  300,	  350,	  450	  kV	  
Exposure	  Time:	  10	  min	  
Current:	  5	  mA	  
96	  in	  
X-­‐Ray	  Source	  
The	  experiment	  contained	  six	  chosen	  
materials	  based	  on	  the	  material	  density.	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Increasing	  Material	  Density	   Increasing	  Thickness	  
The	  more	  rescans	  taken,	  the	  radiographic	  
density	  decreases.	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The	  relaAve	  amount	  of	  radiographic	  density	  
decreased	  is	  lowered	  between	  subsequent	  rescan.	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As	  the	  energy	  level	  was	  decreased,	  the	  
radiographic	  density	  was	  lowered.	  
450	  kV	   350	  kV	   300kV	  
The	  general	  trend	  when	  taking	  rescans	  and	  decreasing	  
the	  voltage	  is	  a	  decrease	  in	  radiographic	  density.	  
An	  informed	  choice	  can	  be	  made	  about	  the	  
energy	  level	  of	  the	  x-­‐ray	  based	  on	  the	  material.	  
à	  Ideal	  voltage	  for	  a	  
0.3	  inch	  thick	  copper	  
sample	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